Studies on the mechanisms involved in iron transfer across the isolated guinea pig placenta by means of bolus experiments.
Placental binding and uptake of diferric transferrin as well as transplacental iron transfer has been studied in isolated, perfused guinea pig placenta. The process of binding and uptake of transferrin was saturable only on the maternal side. On the fetal side no specific binding occurred. This indicates an asymmetric distribution of transferrin receptors. No receptors are present for albumin, neither on maternal, nor fetal side. Most of the 125I-59Fe transferrin, administered with a single bolus, enters the trophoblast. A small part remains attached to the plasma membranes, as shown by cell fractionation and in transferrin exchange experiments. The majority transferrin, which was internalized, is unlikely to be bound to plasma membranes and may be bound to receptors dissociated from plasma membranes. Based on kinetics of 59Fe appearance and washout at the fetal side of the perfused placenta as a model for trans-placental iron transfer has been postulated. A central feature is the role played by a small compartment (0.14 mumol) to which iron is supplied by a very rapid process at the trophoblast receptor, without internalisation of transferrin. A second un-identified pathway is supposed to regulate the magnitude of the iron transfer pool.